referral to physicians as required. [9] Although there were still concerns about the ability of nurses to prescribe ART, some studies have reported equivalent treatment outcomes for patients treated by nurses to those managed by doctors. [10] [11] [12] [13] Studies in SA have also reported similar outcomes, although some of these findings do not represent standard practice, as they are from sites/clinics heavily supported by non-governmental organisations and where intensive training and ongoing support of nurses was implemented. [11] [12] [13] [14] A study from Cape Town showed that the responses of nurses to taskshifting varied from embracing it as a challenge capable of making their work more interesting, and increasing their knowledge and skills, to resisting it because of the additional workload without adequate support and training. [15] Koome et al., [16] in their study in Kenya, showed that the majority of nurses (70%, n=162) understood and supported task-shifting. Support for task-shifting increased with increased years of experience, and was strongly correlated to knowledge, [16] while support, supervision and training were seen by study participants as requirements for effective task-shifting. [17] Educational and occupational healthcare-worker training programmes have been shown to decrease fear and improve knowledge regarding HIV and AIDS transmission, and have led to the overcoming of negative attitudes and increased confidence and ability to care for PLHIV. [16] This article outlines the University of KwaZulu-Natal's (UKZN's) NIMART training model, designed to contribute towards the task-shifting and task-sharing strategy for better HIV treatment outcomes in SA. The article also presents results from a summative evaluation of the NIMART course, with a particular focus on the number and background of trainees who benefitted from the course from 2011 to 2015, and an assessment of the extent to which the course has improved the knowledge of trainees in the management of HIV-positive people. Trainee characteristics associated with knowledge change, and their perceptions about the delivery of the course, are also presented in this report.
The NIMART course at UKZN was led by the Enhancing Care Initiative, and supported by a Medical Education Partnership Initiative (MEPI) grant. The course was launched at UKZN in 2011, and between 2011 and 2015, at least three separate courses were delivered each year. Each course lasted 5 days, and targeted both the fourth-year undergraduate nursing students and registered nurses who were already practising and doing post-basic and postgraduate programmes. The course focused on a number of topics related to the management of ART, and was taught by experts in the field of HIV and AIDS. The content covered during the 5-day course was complementary to the HIV content integrated into the curriculum.
The course covered: (i) the basic science of HIV infection, including epidemiology, immunology and virology, and clinical aspects of HIV infection and AIDS; (ii) HIV management in adults and children, which includes opportunistic infections and their presentation and management; (iii) ART in adults and children, which includes classes of drugs and their modes of action; (iv) latest SA guidelines; (v) drug-related toxicities and their management, including treatment failure; (vi) HIV in women; (vii) HIV and TB comorbidity; (viii) ethics related to HIV and AIDS; and (ix) palliative care for PLHIV.
Methods

Setting
This evaluation involved data collected at UKZN from NIMART participants who benefitted from the course during the period 2011 -2015.
Design
A single-group pre-and post-test quasi-experimental design was used to evaluate the extent to which training participants from different cohorts gained knowledge related to HIV clinical management. This type of study design has been widely used in estimating the effect of interventions on short-term outcomes, such as knowledge and attitudes, despite its limitations in alleviating a number of internal-validity threats such as selection bias and subject regression to the mean. [18] Change in knowledge was assessed by comparing pre-and post-test scores of NIMART trainees who received the training between 2012 and 2015. The data used for this analysis were therefore secondary data collected as part of outcome and process monitoring and scheduled evaluations of the NIMART course during this period. The assessment of trainee perceptions of the delivery and value of the NIMART course, as well as factors associated with perceived knowledge gain, involved cross-sectional analysis of pooled data collected from 2011 to 2015.
Ethical considerations
The dataset used for this evaluation was collected for the purposes of quality assurance for the MEPI programme. The dataset was obtained and used in robustly anonymised form, with all the identifying information removed. As the assessment of knowledge gain required paired analysis, pre-and post-test scores for individual trainees were supplied without names or unique identifiers which could be linked to participants' details. A complete application for ethics approval was submitted to the UKZN Biomedical Research Ethics Committee, which granted ethics approval for this evaluation to be conducted (ref. no. BE035/15).
Participants
A non-probability sample that consisted of all 615 undergraduate nursing students, as well as 754 practising and post-basic nursing students, who benefitted from the NIMART course during the 2011 -2015 course rollout period, was used. In total, 1 369 NIMART trainees were involved in this evaluation. All participants whose anonymised data were available in the programme monitoring records spanning the evaluation period (2011 -2015) were considered for this evaluation.
Data collection
The data were collected from successive cohorts of learners who attended the NIMART course between 2011 and 2015. Three data-collection tools were used to collect these data. The first tool was a structured participantregistration form, which was used to collect information on the demographic and professional characteristics of NIMART trainees. The second tool was an anonymous knowledge-assessment questionnaire, which was completed by trainees before and after the course. This tool consisted of 30 'true or false'-and 'don't know'-type questions that represented key competencies for NIMART, including general knowledge of HIV/AIDS, knowledge of HIV treatment, HIV prevention and prevention of mother-to-child transmission (PMTCT) of HIV, to mention but a few. This tool was piloted in a sample of 15 participants, and evaluated for internal consistency using Cronbach's alpha. Both positively and negatively worded questions were used, and the tool was given to all participants in each cohort of trainees to quantify their change in knowledge following the course. The third tool was a course-evaluation questionnaire, which collected information on participants' perceptions of the value and delivery of the course, their readiness for NIMART, their perceived knowledge change following the course and their satisfaction with the content of different NIMART thematic areas of training. This tool was also assessed for internal consistency using the Cronbach alpha test. The same three research instruments were used over the course of the evaluation period to ensure that measurements across cohorts of learners were standardised.
Data analysis
All the data were firstly processed in Excel 2010 (Microsoft, USA) and exported to Stata/IC 13.0 (StataCorp LLC, USA) and Tableau version 9.3 (Tableau Software, USA) for analysis. Trainee demographic and professional characteristics were summarised using frequency tables. The pre-and post-test scores and the score for perceived knowledge change were first inspected for normality using the Shapiro-Wilk and Shapiro-Francia tests. The distributions of the scores for perceived knowledge change across trainee demographic and processional characteristics were displayed using forest plots, with mean scores per group and 95% confidence intervals.
The pre-and post-test scores were not normally distributed, and therefore the change in knowledge was assessed using the Wilcoxon signed-rank test for matched pairs. The distribution of scores before and after the training was displayed per cohort using a box plot with quantile plot overlays. This plot was chosen so as to show side-by-side quantile plots of cumulative distribution of pre-and post-test scores and their median, as well as the 25th and 75th percentiles. Trainees' satisfaction with the content of different NIMART thematic areas of training, as well as their perceptions of the value and delivery of the training, were summarised using a divergent bar graph. A p-value <0.05 was considered statistically significant.
Results
The Cronbach alpha tests carried out to assess the internal consistency of the study instrument revealed that the scales used in the instrument were reliable. The alpha coefficients for different sets of questions ranged between 0.78 and 0.86.
A descriptive analysis of trainee characteristics revealed that by the year 2015, a total of 1 369 trainees from across the KZN province had benefitted from the programme, 87% of whom were female and 61% were working in healthcare facilities in rural KZN. The course uptake was highest among registered nurses (76.05%), compared with student nurses (12.37%), clinical nurse practitioners (8.68%), professional nurses (0.79%) and other nursing categories (2.11%).
Assessment of perceived knowledge change
From the mean percent scores presented in Fig. 1 , it can be seen that Indian and white NIMART trainees believed that they gained relatively less knowledge than their coloured and black counterparts (p=0.084). However, these differences were not statistically significant. Candidates who came from facilities based in urban and peri-urban areas also believed that they gained relatively less knowledge from the training than their counterparts from rural areas (p=0.045), and male candidates believed that they learned more than females (p=0.726), as did professional nurses compared with student nurses (p=0.025). Similarly, participants who were in the last cohort believed they learned a lot more from the training compared with their colleagues in the preceding years (p=0.002). The mean score (89%) was relatively high, which indicates that, on average, trainees believed they learned something from the training. 
Assessment of actual knowledge change
Perceptions of the course
Participants' perceptions of the course were assessed based on 25 questions that represented different thematic learning areas of the course. The results from this assessment are presented in Fig. 4 . Fig. 4 . shows that, based on the pooled data, the vast majority of trainees who received NIMART training were very satisfied, or just satisfied, with the content of the training across all the 25 thematic areas of learning that they were asked to evaluate. A shown in Fig. 5, 31 .3% of the NIMART trainees strongly disagreed that they would be able to apply the knowledge and skills that they had learned from the training to their job upon returning to their workplace. Furthermore, 31% of trainees were not sure whether the use of case studies during their training was useful to their learning. However, the vast majority believed that the handouts given would be useful to them, and that the use of the examples during the training contributed to their understanding of the training content.
Discussion
Key findings
This evaluation indicated an overall improvement of knowledge regarding all aspects of HIV management among nursing students and postbasic and working nurses who attended the NIMART training between 2012 and 2015.
When looking at specific thematic areas of learning, the pre-and post-knowledge scores were highest for PMTCT and HIV prevention, which might be due to the fact that nurses have been expected to demonstrate competencies around PMTCT and HIV prevention since the beginning of the ART programme in SA. [18, 19] Therefore, their knowledge in these two thematic areas would be expected to be relatively high. The scores were lower with respect to general HIV knowledge and HIV treatment, which contrasts with the findings from a study conducted in India that showed high baseline and follow-up knowledge of HIV and its treatment. [20] Pooled results revealed relatively poor baseline knowledge (mean = 67). This may be related to inadequate learning among some trainees during their formative years, and limited exposure to the management of HIV-positive patients. Although not assessed in this evaluation -because the data were not available in the dataset used -it is hypothesised that baseline scores on objective measures of knowledge would have varied by professional characteristics and years of experience in the field. However, the evaluation focused on differences in knowledge according to when trainees received the training, and it was shown that both the baseline and post-test knowledge levels were better in the last group that benefitted from the training. This could be ascribed to the fact that by 2015, the majority of the nursing students were already benefitting from a curriculum which incorporated HIV, and the nurses were mostly from the facilities where NIMART was already being practised.
In addition to the objectively measured knowledge gain, trainees were also asked to indicate the extent to which the course had benefitted them in terms of knowledge shift. The question asked them to rate, on a scale of 1% -100%, how much they believed that their knowledge about HIV and its management had been impacted as a result of the NIMART course. Based on this assessment, it was determined whether their perception of the magnitude of knowledge change depended on their professional and demographic characteristics. (2012 -2015) . The pooled analysis, which combined data from all 4 years of assessment without considering different thematic areas of learning, also showed that knowledge increased significantly, with a baseline median score of 67%, which increased to 77% after the training (p<0.0001). The circles demarcate mean scores. PMTCT = prevention of mother-to-child transmission. Adult antiretroviral therapy 4.9
Ethics and HIV 4.9
Staging of HIV 4.9
Opportunistic infections in adults 4.9 Trainees from facilities based in urban and periurban areas reported less knowledge gain than their counterparts based in rural areas. This may be a proxy for superiority of knowledge at baseline, and may possibly be related to the fact that trainees in urban and peri-urban areas have better exposure to the management of HIV and possibly mentoring. It is therefore to be expected that they are likely to report less knowledge gain from the training compared with those in rural areas, who most likely have fewer support mechanisms around them to promote learning. Thus it may be correct to assume that more NIMART training is offered in urban/peri-urban areas than in rural areas, while the need for information may be greatest in the latter.
Recommendations
Pooled analysis also revealed that the median post-training score was 77%. For HIV treatment it was 75%, and 78% for PMTCT. It may be argued that these scores are not sufficient within the context of effective treatment of PLHIV and may suggest that didactic training alone is not adequate to capacitate or improve the ability of nurses to manage HIV. Training needs to be supported with continuous and ongoing mentoring, especially since only 63% of nurses felt confident enough to apply the knowledge and skills gained to manage PLHIV post training. This argument is supported by a study in Limpopo Province, SA, which showed that better knowledge was associated with frequency of training. [21] Another study by Cameron et al. [22] also argues that expanding clinical mentoring and further training in clinical skills and pharmacology would assist in reaching the target of initiating more HIV-positive patients on ART. The baseline results on HIV clinical knowledge also highlight the need to create a strong foundation for nurses during their formative years, so that they are equipped with the requisite competencies to effectively manage PLHIV. The nursing curricula in the various training institutions that are producing the next generation of nurses need to be structured to ensure that there is sufficient coverage of the essential elements of management of HIV, coupled with ongoing in-service training of nurses in the management of HIV, such as the NIMART programme. It is also recommended that a much more extensive study be carried out, to not only focus on the shift in knowledge related to HIV and its management, but also to track and trace NIMART trainees to establish whether they have implemented this knowledge in their workplaces, and to determine whether such an intervention has had an impact on an array of health outcomes. In SA, there is still a dearth of literature around the effectiveness of NIMART training in improving clinical outcomes. One study has, however, demonstrated that NIMART training can increase ART uptake and reduce workload at referral facilities, enabling doctors to concentrate on more complicated cases. [23] In their survey conducted in SA to assess whether nurses in primary-care clinics were initiating ART after attending NIMART training, Cameron et al. [22] showed that of the nurses surveyed, 62% (79/126) had started initiating new adult patients on ART, but only 7% (9/126) were initiating ART in children. The main barrier to initiation was allocation to other tasks in the clinic as a result of staff shortages.
Limitations
One of the limitations of this evaluation relates to the generalisability of the study findings. This is primarily because the study used a convenient sample of nurse practitioners and post-basic nurses who attended the NIMART training course at UKZN during a specific period of time. However, the study does account for all the nursing students who were trained at UKZN during the evaluation period. Another limitation is that the study did not assess whether there were any differences between the nursing students and post-basic nurses and practising nurses in respect of baseline knowledge gain as well as actual knowledge shift. It would also have been valuable to show whether knowledge differed among practising nurses according to their level of experience in the clinical setting. This evaluation used secondary data, and these variables were not captured as part of primary data collection, and therefore could not be used in this study.
Conclusion
The UKZN NIMART training course has played a significant role in capacitating more than 1 300 nurses in KZN Province with NIMART skills, against the provincial target to double the number of NIMART-trained nurses from 1 600 by the end of 2016. This evaluation showed that the NIMART training programme can significantly increase knowledge of HIV and its clinical management among nursing students and nursing practitioners pursuing their post-basic training in the nursing field. The study showed that their baseline knowledge was low, and that perceptions about learning varied among trainees depending on their demographic and professional characteristics. Based on participants' perceptions of how much knowledge shift they experienced from the course, it was evident that nurses from rural areas had the greatest need for the course. Despite the observed increase in knowledge, however, a certain proportion of trainees did not feel ready to implement the knowledge gained in their workplace, which suggests a need for an 'on-the- 
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